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End piece for spraying a product 



[oooi] The present invention relates to an end piece for spraying a product, 
comprising a cylindroconical body having an axial channel whose first end is 
delimited by a transverse wall exhibiting a spray orifice and whose second end is 
capable of communicating with a reservoir, the end piece further comprising an axial 
core disposed in the channel, whose first end is situated facing said transverse wall 
and defines with the latter a spray chamber and whose second end is situated in the 
vicinity of the second end of the channel, a communicating passage between said 
second end and the spray chamber being formed between the core and the wall of 
the channel. 

[0002] End pieces of this type are known which serve for example in projecting a 
liquid pharmaceutical product into a nasal orifice. 

[0003] The outlet of the pressurised reservoir is formed for example by the rod of a 
valve or of a pump on which the second end of the channel may be fitted in such a 
way that pressure on the end piece causes release, into said channel, of the product 
contained in the reservoir. 

[0004] The presence of the core makes it possible, on the one hand, to reduce the 
dead volume inside the channel, which makes it possible, on actuation of the end 
piece, to increase the pressure in this channel very rapidly so as to expel effectively 
the product coming from the reservoir. This also makes it possible to prevent 
stagnation in the channel of a large quantity of product, which could be 
contaminated. 

[0005] Furthermore, the core serves to define the spray chamber, with the 
transverse wall of the body. 

[0006] The geometric definition of this spray chamber must be precise, because the 
product spray quality is frequently dependent thereon. For example, a swirling 
movement may be sought at the time of spraying, in which case the product has to 
enter the expulsion chamber in a swirling stream, the swirl component being 
maintained at the time of expulsion of the product through the spray orifice. 
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[0007] It is therefore important for the core to be positioned precisely relative to the 
channel and, in particular, relative to the transverse wall of the body, so as to define 
precisely the geometry of the spray chamber. 

[0008] In general, the core is an elongate element and its length may vary as a 
function of manufacturing tolerances. A variation in length may result in poor 
positioning of the core and therefore impair spray quality. 

[0009] The invention aims to remedy these disadvantages by improving positioning 
of the core relative to the channel in which it is situated. 

[ooio] This object is achieved as a result of the fact that the core exhibits means 
forming a fastening flange having a fastening edge which is directed towards the 
second end of the core and which cooperates with the wall of the channel to retain 
the core in said channel. 

[ooii] Thus, when the end piece is assembled, the core is normally inserted into 
the channel in the cylindroconical body by being pushed towards the transverse wall 
of the first end of the channel, from the second end of the latter. Since the fastening 
edge of the means forming the fastening flange is directed towards the second end 
of the core, this pushing action is not prevented. It is only when the core arrives in its 
final position that its progress in the channel stops. In this final position, the core is 
jammed inside the channel thanks to the fastening edge of the means forming the 
flange. It is therefore positioned suitably for a first instance of use of the, end piece. 
Furthermore, it is held perfectly in place, such that the position does not vary during 
multiple instances of use of the end piece, and the spray quality remains unchanged 
over time. 

[0012] Of course, the means forming the fastening flange are formed so as to 
maintain communication between the second end of the channel and the spray 
chamber. 

[0013] Thus, advantageously, the spray chamber is formed by a cavity defined 
between the transverse wall of the body and the first end of the core abutting against 
said wall, said cavity comprising at least one non-radial slot formed in the first end of 
the core or the transverse wall. 
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[0014] Advantageously, the means forming the fastening flange take the form of at 
least one annular flange sector delimited by a slot. 

[0015] For example, on either side of the means forming the flange, a 
communicating passage between the second end of the channel and the spray 
chamber is formed by a space between the wall of the channel and the core. This 
communicating passage also comprises the above-stated slot. 

[0016] Advantageously, the means forming the flange have a plurality of sectors, so 
as to form at least two or three slots, which are angularly equidistant so as to 
maintain uniformity of distribution of the product from the reservoir to the spray 
chamber. 

[oon] According to an advantageous configuration, the channel has a fastening 
portion, with which the flange cooperates and over which the diametral dimensions 
of the channel are less than the diametral dimensions of the flange, and an insertion 
portion, which extends between the fastening portion and the second end of the 
channel and over which the diametral dimensions of the channel are at least 
substantially equal to those of the flange. 

[0018] As indicated previously, on assembly of the end piece the core is inserted 
into the channel via the second end of the latter. Over the entire length of the 
insertion portion, and due to appropriate selection of the diametral dimensions of the 
channel over this portion, progress of the core is easy. It is only when the flange 
arrives in the region of the fastening portion that this progress becomes more 
difficult, and the flange jams naturally. 

[0019] Advantageously, the core exhibits means forming an axial bearing surface, 
which means cooperate with the wall of the channel. 

[0020] For example, the core exhibits at least one radially projecting sector of a 
cylinder delimited by a slot. 

[0021] Thus, advantageously, the above-mentioned annular flange sector takes the 
form of a shoulder situated at the end of the cylinder sector which is directed towards 
the second end of the core. 
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[0022] These means forming an axial bearing surface promote alignment of the 
longitudinal axis of the core and that of the channel. 

[0023] Advantageously, the core exhibits, at its second end, an end portion of 
reduced diameter around which an annular space is defined in the channel. 

[0024] This annular space defined in the channel allows the introduction of a rod 
providing a connection to the reservoir (in particular the rod of a valve or a pump) 
into the channel and around the second end of the core. 

[0025] Thus, advantageously, the second end of the channel is plugged together 
with the tubular rod providing connection to the reservoir and the second end of the 
core is engaged in said rod. 

[0026] In this case, advantageously, the second end of the core is in axially bearing 
contact with the inner periphery of the rod and at least one flow groove is formed 
between said second end and said inner periphery. 

[0027] Advantageously, the core is bevelled at its second end. 

[0028] This bevel forms a ramp which, when said tubular rod is introduced into the 
above-mentioned annular space, promotes said introduction. 

[0029] Advantageously, the wall of the channel exhibits a shoulder in the vicinity of 
the second end of said channel and the core extends, towards the second end of the 
channel, beyond said shoulder. 

[0030] This shoulder serves in particular to define the position of the outlet tube of 
the reservoir inside the channel. 

[003i] The invention will be better understood and its advantages will become 
more apparent on reading the detailed description which follows of an embodiment 
represented by way of non-limiting example. 

[0032] The description refers to the appended drawings, in which: 

- Figure 1 is a view in axial section of an end piece according to the invention; 

- Figures 2, 3, 4 and 5 are respectively sections along lines INI, Ill-Ill, IV-IV and V-V 
of Figure 1 ; 
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- Figure 6 is a section similar to that of Figure 1 , illustrating a variant embodiment; 
and 

- Figure 7 is a section along line VII-VII of Figure 6. 

[0033] The end piece shown in Figure 1 comprises a cylindroconical body 10 
having an axial channel 12. This channel is surrounded by a cylindroconical skirt 14, 
with which it is made in one piece to form the body 10. An internal space 16 is 
formed between the wall 13 of the channel 12 and the skirt 14. 

[0034] The first end 12A of the channel is delimited by a transverse wall 1 8 having 
a spray orifice 20. In the case in point, this transverse wall 18 is formed in one piece 
with the body 10. 

[0035] The second end 12B of the channel is open, which allows it to communicate 
with a reservoir containing the product needing to be sprayed. In all the rest of the 
description, it will be assumed that the channel is arranged vertically, and that its first 
and second ends 12A and 12B are respectively the upper and lower ends. 

[0036] The lower end 12B of the channel is fitted on a tubular rod 22 providing a 
connection to the reservoir. In particular, this rod may be that of a valve associated 
with a pressurised reservoir or of a pump. The position of this rod in the channel is 
defined by a shoulder 1 3A, exhibited by the wall 13 of the channel at its inner 
periphery and with which the free end 22A of the rod 22 cooperates in the manner of 
a limit stop. 

[0037] Said rod itself has, on its outer periphery, a shoulder 22B which may be 
used to define the position of maximum penetration of the rod in the channel, by 
cooperation between said shoulder 22B and the free end of the wall 13. 

[0038] Towards its lower end, the skirt 14 has pressure surfaces 14A (formed for 
example on fins or on a flange) which make it possible to push the end piece 
downwards to actuate the valve and thus release the product contained in the 
reservoir. 

[0039] An axial core 24 is disposed in the channel 12. The upper end 24A of said 
core is situated facing the inner face of the above-mentioned transverse wall 18. Its 
lower end 24B is situated in the vicinity of the lower end 12B of the channel. 
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[0040] The core comprises means forming a fastening flange which keep it 
fastened inside the channel by cooperating with the inner periphery of the wall 13 of 
the latter. 

[0041] In the case in point, as can be seen better in Figure 3, these means forming 
a flange take the form of three annular flange sectors 26 which are separated from 
one another by slots 27. 

[0042] It can be seen that each of these flange sectors exhibits a fastening edge 28 
which is directed towards the lower end 24B of the core. 

[0043] Thus, these fastening edges do not oppose insertion of the core into the 
channel by displacement of this core in the upward direction F. In addition, on their 
upper faces the flange sectors are shaped like inclined ramps. 

[0044] On the other hand, the fastening edges cooperate with the inner face of the 
wall 13 of the channel in order to oppose downward displacement of the core, once 
the latter is in place in the channel. 

[0045] It should be noted that this fastening may be promoted by the fact that the 
core 24 is made of a harder material than the body 10. For example, the core is 
moulded from polypropylene, whereas the body is moulded from polyethylene. 

[0046] The core is also retained in relation to displacement in the direction F, once 
it has reached its final position, through abutment of its upper end 24A against the 
inner face 18A of the transverse wall 18. 

[0047] In this final position, the means forming the flange 26 are located in a portion 
of the channel which forms a fastening portion 12C. In effect, at this point, the 
diametral dimensions of the channel are less than those of the means forming the 
flange, as is shown clearly in Figure 3. 

[0048] The core has overall the form of a cylinder of circular section, its diameter 
varying in the region of the flange sectors and, optionally, at its lower end 24B. 

[0049] The channel furthermore comprises an insertion portion 12D over which its 
diametral dimensions are at least substantially equal to those of the means forming 
the flange. This insertion portion extends from the lower end of the channel as far as 
the fastening portion 12C. 
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[0050] The means forming the flange are situated in the vicinity of the upper end 
24A of the core, from which they are distant by a length L corresponding for example 
to approximately a third or a quarter of the total length of said core. The channel 12 
has an upper portion 12E, which extends from the fastening portion 12C to the upper 
end of said channel and which has diametral dimensions which are slightly smaller 
again than those of the fastening portion. 

[0051] A communicating passage is formed between the core and the wall of the 
channel, to allow the liquid leaving the valve rod 22 to flow as far as the spray 
chamber 21 , which is formed between the upper end 24A of the core and the wall 
18. 

[0052] Thus, over the entire length of the channel, except in the region in which are 
situated the means forming the fastening flange, there is formed an annular space 
1 1 between the core and the inner wall of the channel. The above-mentioned slots 
27 establish continuity of communication in said space, in the region of said means 
forming the flange. 

[0053] The core 24 has means forming an axial bearing surface which, in the case 
in point, are disposed between the flange and the upper end 24A of the core. They 
thus cooperate with the wall of the channel, in the region of the fastening portion 
12C. These means take the form of at least one radially projecting cylinder sector 30, 
delimited by a slot. 

[0054] In the case in point, three cylinder sectors 30 are provided, which each 
extend as axial extensions of the annular flange sectors 26, and the slots 27 extend 
axially between these flange sectors and these cylinder sectors. More precisely, 
each annular flange sector 26 takes the form of a shoulder which is situated at the 
end of a cylinder sector 30 directed towards the second end 24B of the core. 

[0055] In fact, in the region of the slots 27, the diametral dimensions of the core are 
reduced to its standard diametral dimensions D. 

[0056] The axial bearing means formed by the sectors 30 define, on the core, axial 
wall portions which rest against the inner face of the wall 13 of the core and whose 
axial length I forms an axial bearing length between the core and the channel. To 
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ensure alignment of the core relative to the channel, additional axial bearing means, 
described below, may be provided. 

[0057] The chamber 21 is defined between the upper end 24A of the core and the 
wall 18. As can be seen in Figure 5, this cavity comprises non-radial slots 21 A which, 
in the case in point, are formed in the inner face of the wall 18. Although it is not 
visible in the section of Figure 5, the position of the spray orifice 21 has been 
indicated in this Figure, and it will be understood that the sprayed product, which 
enters the chamber 21 via the ends of the slots 21 A communicating with the annular 
space formed between the core and the channel, has imparted to it in this chamber a 
swirling movement which allows it to be sprayed in swirling manner through the 
orifice 21. 

[0058] The core is correctly positioned due to the presence of the means forming 
the fastening flange, which retain it with regard to displacement which would wrench 
it out of the channel, and to that of the above-defined bearing means. 

[0059] However, another feature of the invention makes it possible to ensure good 
positioning of the core. In effect, as can be seen in Figure 1, an annular space is 
defined in the channel around the lower end portion 24B of the core. The upper end 
of the tubular rod 22 may be inserted into this annular space, and this end portion 
24B can thus be seen to be inserted into this rod 22. 

[0060] In the example of Figure 1 , this end portion 24B has a reduced diameter and 
exhibits protruding axial fins 25 which bring its maximum diametral dimensions to the 
diameter of the core. 

[0061] These fins cooperate with the inner periphery of the tubular rod 22, so as to 
align the axis of the core with that of said rod. 

[0062] In other words, these fins form axial bearing means between the core and 
the inner periphery of the rod, whilst flow grooves 23 are formed between them and 
this inner periphery so as to allow communication between the reservoir and the 
channel. 

[0063] To facilitate positioning of the rod 22 in the channel and any recentring of 
the core which may be necessary, its lower end is bevelled. In the case in point, the 
fins have bevels 23\ 
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[0064] The variant of Figure 6 differs from that of Figure 1 in the configuration of the 
lower end portion 124B of its core 24 and in that of the tubular rod 1 22. In effect, the 
diameter D of the core is unchanged in its lower end portion 124B relative to its 
standard portion. This portion 124B is however engaged in the rod 122 and is in 
axially bearing contact with the inner periphery of this rod. Flow grooves are formed 
by slots 123 in the inner periphery of said rod, the ribs 123' formed between these 
slots cooperating with the periphery of the core, to achieve the above-mentioned 
axial bearing contact. 

[0065] With the invention, the position of the core inside the channel is perfectly 
maintained. Furthermore, the axes of this core and of the channel may be perfectly 
aligned, which makes it possible to arrange the upper face 24A of the core, which is 
generally perpendicular to the axis thereof, in an optimum position bearing against 
the lower face of the wall 1 8. Thus, the partial closure of the channels 21 A achieved 
by the upper face of the core is correctly achieved, without angular misalignment of 
the core relative to the channel. In this manner, swirling movement is perfectly 
ensured. 

[0066] The core is wedged in the channel, but it is by the fastening edge of the 
means forming the flange and not by the valve rod that it is retained with regard to 
downward displacement. Since the rod additionally abuts against the body of the end 
piece, pressure on the end piece to spray the product contained in the reservoir is 
exerted directly on the valve rod, without exerting axial stress on the core. 



